Characterization and expression of soluble guanylate cyclase in skins and melanocytes of sheep.
The study reported the characterization of soluble guanylate cyclase (sGC) with the size of CDS of 1860bp, encoding a protein of 620 amino acids and containing several conserved functional domains including HNOB, HNOBA, and CHD. Quantitative real time PCR analysis of sGC showed that the expression of sGC mRNA is higher (∼5 fold) in white sheep skin relative to black sheep skin with significant difference (P<0.01). Using a rabbit polyclonal anti-sGC antibody, an immune reactive band corresponding to sheep sGC protein was detected in the skin samples by Western blotting analysis, and the expression of sGC protein was significantly higher in white sheep skin compared to black sheep skin (P<0.01). Immunohistochemical analysis revealed that sGC protein was localized in cytoplasm and intercellular substance of upper hair papilla in hair follicles of white sheep skin, but the protein was localized in cytoplasm and intercellular substance of lower hair bulb and outer root sheath cells in hair follicles of black sheep skin. The immunocytochemical analysis revealed that sGC was expressed in melanocytes in vitro of sheep skin. Over expression of sGC in melanocytes resulted in decreased expression of key melanogenic genes including microphthalmia transcription factor (MITF), tyrosinase (TYR), tyrosinase related protein 1(TYRTP1), and tyrosinase related protein 2(TYRP2) both at mRNA and protein level. Moreover, the melanocytes was capable of producing cGMP and cAMP. The observed differential expression and localization of sGC in sheep skins and melanocytes and the capability of producing cGMP and cAMP, which suggested a potential role for this gene in hair color regulation.